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Diaphragm-like membrane causing common
femoral vein obstruction: Case report
T. O. C. Kilkens, MSc,a L. Hofstra, MD, PhD,b and P. J. E. H. M. Kitslaar, MD, PhD,a Maastricht,
The Netherlands
A 23-year-old woman had exercise-induced right leg symptoms. An extensive diagnostic workup including 2 surgical
explorations was performed, but did not reveal the cause. Finally, high-resolution color-coded duplex scanning was
performed, which demonstrated an isolated, nonthrombotic obstruction of the common femoral vein by a diaphragm-
like membrane. Successful operative repair was accomplished with venotomy and excision of the membrane, with full
relief from clinical signs and symptoms at 9-month follow-up. (J Vasc Surg 2004;40:815-818.)In young healthy endurance athletes exercise-related
leg symptoms of nonmuscular and nonneurologic origin
can be attributed to functional vascular lesions in the iliac
arteries.1 In a review of the literature we found no case of
exercise-related leg symptoms caused by an isolated non-
thrombotic obstruction of the common femoral vein by a
diaphragm-like membrane. We report the first case with
these findings.
CASE REPORT
A 23-year-old woman had exercise-related right leg pain,
stiffness, increased circumference, and an inguinal thrill. She had
noted these progressively disabling symptoms for several months
during running exercise. At a younger age the patient had been
physically active in competition gymnastics and athletics, and until
the onset of these symptoms she was a competition swimmer. At
presentation slow swimming, urban cycling, or walking 1 stair
provoked symptoms. Leg pain and increased upper and lower leg
circumference developed within a few (2) minutes of exercise.
After exercise leg pain resolved within a few minutes, but the
increased leg circumference persisted for a longer period (20
minutes). There was no edema of the leg.
Previous medical history was unremarkable. At physical exam-
ination there was a palpable thrill in the right inguinal region,
which could be provoked by contraction of the quadriceps femoris
muscles and after a short period of physical strain. The thrill was
not palpable at absolute rest, and could not be provoked with the
Valsalva maneuver. No other abnormalities were found.
An extensive diagnostic workup was performed (Table, A).
One year after the first presentation and in the absence of a
definitive diagnosis surgical exploration of the common femoral
vein was performed. Some alleged stricturing external bands were
dissected off the vein at the level of change in external caliber and
a palpable thrill. This resulted in slight relief of symptoms for a
short time.
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doi:10.1016/j.jvs.2004.07.042After this the patient visited another hospital, which special-
ized in diagnosing and treating functional flow limitations in the
iliac arteries in endurance athletes. A diagnostic workup was per-
formed (Table, B).
Operative release of the right external iliac artery and common
femoral artery was scheduled. At surgery 2 years after the initial
symptoms there was no thrill over the femoral artery, but over the
common femoral vein. This vein appeared aneurismal, with a
dilated orifice of the long saphenous vein, and distally a stricture of
scar tissue was seen. Both the long saphenous vein and its anterior
medial branch, which was robustly developed, were ligated, and
the external stricture was transected. This resulted in slight wors-
ening of symptoms.
The patient returned to our hospital. The palpable thrill in the
right inguinal region was still present. Again we performed con-
ventional color-coded duplex ultrasound scanning (CCD), but a
suspected stenosis of the common femoral vein could not be
visualized (Table, C). Eventually, with the aid of special high-
resolution CCD (15 MHz), normally used for epicardial applica-
tions, a diaphragm-like membrane was revealed (Table, C). This
membrane corresponded exactly with the location of the venous jet
(Fig 1).
For this reason a third surgical exploration was performed.
More proximal (cardiad) of the thrill the vein was thin-walled, and
an almost aneurysmal dilatation was found. Via a longitudinal
venotomy a circular dome-shaped firm membrane with a small
central lumen 3 mm in diameter was visualized. This membrane
occluded the common femoral vein in a transverse direction (Fig
2). The membrane was excised, and after closure and reefing of the
vein the thrill was no longer present.
Histopathologic analysis of the resected specimen demon-
strated a layered structure of collagen-rich and elastin-rich tissue,
without hemosiderin deposits, neovascularization, organized
thrombus material, or smooth muscle cells, compatible with a
preexisting venous valve.
Except for seroma, the postoperative course was uncompli-
cated. Within 3 weeks the patient was able to cycle and walk the
stairs symptom-free. Three months after the operation conven-
tional CCD was performed (Table, D). The patient has resumed
sports activities that she had not been able to perform for more
than 3 years. Full relief from clinical signs and symptoms was noted
at 9-month follow-up.815
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To our knowledge, there are no previous reports of an
intraluminal diaphragm-like membrane in the common
femoral vein. A review of the literature revealed 1 case
report of subclavian vein obstruction caused by a congenital
venous web in a 7-year-old girl with exercise-induced
symptoms in the left arm and left anterior chest wall swell-
ing.2 In that report both the description of a “circumferen-
tial, filmy diaphragm-like membrane with a small central
opening with a much thicker texture than that of a venous
valve” and the drawing of the venous web strikingly resem-
ble the findings in our patient. Identical to our case, pri-
mary excision of the web resulted in complete resolution of
symptoms.
The major findings in favor of venous disease were
exercise-related whole leg increased circumference and a
remarkable increased blood flow over the common femoral
vein. Duplex scanning is recommended in specific diagnos-
tic algorithms in patients with leg swelling caused by deep
vein insufficiency or by congenital vascular malformations.3
In our patient conventional duplex scanning, phlebogra-
Diagnostic workups, in chronologic order
Diagnostic workup
A, Before first surgical exploration
Conventional CCD (during rest and after running
exercise; Aloka 5500, linear 7.5-MHz probe)
Digital subtraction angiography
Ascending phlebography
MRA with high-resolution coil
Air plethysmography (at rest)
B, Before second surgical exploration
Conventional CCD (after maximal cycling exercise test;
Toshiba SSH-140A, 3.75-MHz probe)
MRA (flexed hip)
C, Before surgical therapy
Conventional CCD (Aloka 5500, linear 7.5-MHz
probe)
High-resolution CCD (HP sonos 5500, linear 15-MHz
probe)
D, After surgical therapy
Conventional CCD (during rest and after running
exercise; Aloka 5500, linear 7.5-MHz probe)
CCD, Color-coded duplex scanning; ABPI, ankle-brachial pressure index; Mphy, and magnetic resonance angiography (MRA) with a
high-resolution coil failed to identify the intraluminal struc-
ture. Our assumption that the increased flow was most
likely caused by external compression of the femoral vein
was incorrect. In all probability, early application of the
high-resolution duplex scanning normally used for epicar-
dial applications would have led directly to the correct
diagnosis and consequently to proper treatment. In addi-
tion, we suggest that application of intraoperative duplex
scanning during the first operation could have been of
potential benefit.
Exercise-related leg symptoms in young adults have
gained increased attention over the last years. Com-
plaints have been related to vascular problems in the iliac
arteries in endurance athletes.1,4 Our patient differed
from these endurance athletes in that she had not been
actively performing substantial high-risk sports (eg, cy-
cling, skating). Nevertheless, our patient fulfilled some
of the symptomatic and diagnostic criteria (pain absent
at rest, reproducible with exercise, worse when going
uphill or hurrying, and promptly relieved with rest, and
Findings
piratory cycle–independent high flow (PSV at rest 67 cm/s; after
exercise, turbulent flow PSV 280 cm/s) in right common
femoral vein at inguinal level; more caudally normal respiratory
cycle–dependent flow
BPI at rest, 1.23 bilaterally (160/130 mm Hg)
BPI post-exercise
Left leg, 0.97 (170/175 mm Hg)
Right leg, 0.77 (135/175 mm Hg)
ystolic ankle pressure difference 35 mm Hg)
lusion arteriovenous fistula
lusion local arterial stenosis
rowing of right common femoral vein at inguinal level
rowing of right common femoral vein at inguinal level
signs of deep venous obstruction or reflux
gestive for kinking of right external iliac artery during flexion of
ip
I post-exercise
eft leg, 0.79 (147/185 mm Hg)
ight leg, 0.60 (111/185 mm Hg)
ystolic ankle pressure difference 36 mm Hg)
gestive for kinking of common femoral artery
h jet-like flow in right common femoral vein, just behind and at
evel of femoral artery bifurcation
phragm-like membrane and corresponding high jetlike flow with
turbulent color flow signal at cardiad end of membrane in right
ommon femoral vein (Fig 1)
mal respiratory cycle–dependent flow in right common femoral
ein
BPI at rest, 1.23 bilaterally (166/135 mm Hg)
BPI post-exercise, 0.97 bilaterally (187/192 mm Hg)
ystolic ankle pressure difference 0 mm Hg)
magnetic resonance imaging; PSV, peak systolic velocity.Res
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Volume 40, Number 4 Kilkens, Hofstra, and Kitslaar 817decrease in ankle-brachial pressure index [ABPI] 0.3
with exercise) normally associated with arteriogenic
claudication.3 It was assumed that post-exercise de-
creased arterial systolic pressure in the involved leg was
caused by arterial obstruction. However, it must be
noted that after excision of the venous membrane post-
exercise arterial systolic pressure was restored. Of impor-
tance, our case report demonstrates that a significant
decrease in ABPI during exercise might be the result of
femoral vein obstruction in the absence of arterial dis-
ease.
Before excision of the membrane we considered less
invasive catheter-directed interventions and subsequent
balloon dilation or stent placement. However, in our opin-
ion balloon dilation would not guarantee patency of the
vein, and stent placement in the inguinal region in a healthy
young woman was considered inappropriate.
The cause of this diaphragm-like membrane is unclear.
The patient, who had always been physically active, had
noticed the inguinal thrill before she noticed any symp-
toms. Histologic analysis of the membrane demonstrated
no signs of earlier phlebitis, as indicated by the absence of
hemosiderin deposits or neovascularization. In addition,
the absence of smooth muscle cells indicated absence of
vascular wall tissue. These findings suggest a congenital
Fig 1. Preoperative high-resolution (15 MHz) B-mod
membranous structure in right common femoral vein
structure; C, small central lumen of membrane.origin of the membrane, possibly an aberrant venous valve
with a thicker texture than a normal venous valve, which
may have grown stiffer over time.
Intraoperatively, the dissected vein appeared thin-walled
and dilated more proximal (cardiad) to the thrill. This dilata-
tion was not apparent on the duplex scans. During CCD we
did not measure velocity at different levels within the vein.
However, there was a high jetlike flow (peak systolic velocity
[PSV], 67 cm/s at rest, increasing to 280 cm/s after exercise)
and a clear turbulent flow signal at the cardiad end of the
membrane. Consequently we assume that thinning of the
venous wall was caused by poststenotic venous dilation.
We describe the case of a woman with exercise-related
right leg symptoms. After an extensive diagnostic workup,
including 2 surgical explorations, a diaphragm-like membrane
in the right common femoral vein was revealed. Venotomy
and excision of the membrane resulted in complete disappear-
ance of symptoms. On the basis of findings in this patient we
suggest early high-resolution duplex scanning in patients with
unexplained high venous flow, and propose that intraopera-
tive duplex scanning is beneficial during surgical exploration.
In addition, we note that a significant decrease in ABPI during
exercise might be the result of femoral vein obstruction in the
absence of arterial disease.
trasonogram (A) and color-coded duplex scan (B) of
ommon femoral vein; B, dome-shaped membranouse ul
. A, C
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